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(1) GENERAL INFORMATION: 



(i) APPLICANT: KEESEE, SUSAN , 
OBAR, ROBERT 
WU, YING-JYE ; 

(ll) TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR THE 
DETECTION OF CERVICAL CANCER 

(iii) NUMBER OF SEQUENCES: 46 



lrwitz & Thibeault 



(iv) CORRESPONDENCE ADDRESS : 

(A) ADDRESSEE: Testa, 

(B) STREET: 125 High St 

(C) CITY: Boston 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) ZIP: 02110 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Flopra^ disk 

(B) COMPUTER: IBM PC Compatible 

(C) OPERATING SYSTEM: /PC-DOS /MS-DOS 

(D) SOFTWARE: Patently Release #1.0, Version #1.3 0 

(vi) CURRENT APPLICATION D^TA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/ AGENT INFORMATION : 

(A) NAME: GREENHALGH, DUNCAN A 

(B) REGISTRATION NUMBER: 38,678 

(C) REFERENCE/DOCKE^ NUMBER: MTP-023 (8395/27) 

(ix) TELECOMMUNICATION INFORMATION : 

(A) TELEPHONE: (617) 248-7000 

(B) TELEFAX: (617) J>48-7100 



(2) INFORMATION FOR SEQ ID NOl: 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amiio acids 

(B) TYPE: amino ac£d 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: pedtide 



55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

Pro Ala Ala Ser Leu Ala Val His Thr Asp Lys 
1 5 / 10 

60 (2) INFORMATION FOR SEQ lb NO : 2 : 



65 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 almino acids 

(B) TYPE: amind acid 



55 



10 



(C) STRAND^DNESS : 

(D) TOPOLQGY: linear 

(ii) MOLECULE t/pE : peptide 

(xi) SEQUENCE INSCRIPTION: SEQ ID NO: 2: 

Phe Ser Gly Gin lie Glu Arg 
1 I 5 



(2) INFORMATION FOR SEQ ID NO: 3: 



15 



20 



25 



hi. (2) 

30 rr* 



35 -?* 



40 ^ 



45 '$(2) 



50 



55 



(i) SEQUENCE 



CHARACTERISTICS : 



(ii) MOLECULE 
(xi) SEQUENCE 



(A) LENGTH: 9 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



TYPE: peptide 
DESCRIPTION: SEQ ID NO: 3: 



Arg Leu lie A La Glu Ala Lys Glu Lys 



INFORMATION FOR SEQ ID NO: 4 



(i) SEQUENCE 

(A) LENG' 

(B) TYPE 
(C) 
(D) 



TOPOILOGY 



(ii) MOLECULE 

(xi) SEQUENCE 

Pro Ser Leu V< 
1 



CHARACTERISTICS : 
H: 9 amino acids 
amino acid 
STRAljTDEDNESS : 



: linear 
iTPE : peptide 

Description: seq id no:4: 

1 His Ser Arg Asp Met 
5 



information for 



SEQ ID NO: 5: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGT i : 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE T^ 



PE: peptide 



(xi) SEQUENCE DE SCRIPTION : SEQ ID NO : 5 : 



Val Trp Asp lie 
1 



60 



65 



(2) INFORMATION FOR 



(i) SEQUENCE 

(A) LENGTH 

(B) TYPE 



Ser Thr Val Ser Ser Val Asn Glu Ala Phe Gly Arg 
5 10 15 



SEQ ID NO: 6: 



CHARACTERISTICS : 

18 amino acids 
amino acid 



56 




10 



h 

(C) STRA^IDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Leu Val Leu GLy Ser Ala Arg Asn Ser Ser lie Ser Gly Pro Phe Gly 
15 10 15 

Ser Arg 



15 (2) INFORMATION FOP 



20 



25 



30 = 



SEQ ID NO: 7: 



(i) SEQUENCE C 1ARACTERISTICS : 

(A) LENGT 1 : 25 amino acids 

(B) TYPE: amino acid 

(C) STRANI )EDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 



Ser Asp Lys Pro 
1 

Gly Leu Asp Leu 
20 



35 n»» (2) INFORMATION FOR 



(i) SEQUENCE CHARACTERISTICS 



40 



45" 



50 



55 



60 
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(A) LENGTH 

(B) TYPE 



lie Phe Thr Leu Asn Ala His Asn Asp Glu lie Ser 
5 10 15 

Ser Ser Gin lie Lys 
25 



£ EQ ID NO: 8; 



21 amino acids 
almino acid 



(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 



Val Gin Thr Leu 
1 

Gly Ser Tyr Asp 
20 



31n Phe His Pro Phe Glu Ala Gin Thr Leu lie Ser 

10 15 



Lys 



(2) INFORMATION FOR S 



2Q ID NO: 9: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: anino acid 

(C) STRANDEI>NESS: 

(D) TOPOLOGY; 



(ii) MOLECULE TYPE 



linear 



: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 



57 



Met Gly Val Leu Phe Cys /Ser Ser Cys Cys Pro Asp Leu Pro Phe He 
1 5 10 15 

Tyr Ala Phe Gly Gly Gin/ Lys 
20 



I) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 501 amino acids 

(B) TYPE: amino Acid 

(C) STRANDEDNESSj 

(D) TOPOLOGY: lifiear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 



Met Asn Arg Ser Arg (in Val Thr Cys Val Ala Trp Val Arg Cys Gly 



10 



15 



Val Ala Lys Glu Thr 
20 

Lys Arg Leu He Ala 
35 

Gly Ser Asp Glu Glu 
50 

Ser Ala Arg Thr Gin 
65 

Pro Glu Asp Asp Arg 
85 

Leu Asp Lys Tyr Asp 
100 

Glu Ser Leu Leu Gly 
115 

Tyr Val Thr Leu Lys, 
130 

He Lys Pro Ser Asp 
145 

Gin Cys Asn Leu Glu 
165 

Tyr Val His His As^ 
180 

Trp Leu Asn Phe Asj 
195 



Pro Asp Lys Val Glu Leu Ser Lys Glu Glu Val 
25 30 

Glu Ala Lys Glu Lys Leu Gin Glu Glu Gly Gly 
40 45 

Glu Thr Gly Ser Pro Ser Glu Asp Gly Met Gin 
55 60 

\la Arg Pro Arg Glu Pro Leu Glu Asp Gly Asp 
f70 75 80 

Thr Leu Asp Asp Asp Glu Leu Ala Glu Tyr Asp 
90 95 

Glu Glu Gly Asp Pro Asp Ala Glu Thr . Leu Gly 
105 no 

Leu Thr Val Tyr Gly Ser Asn Asp Gin Asp Pro 
120 125 

Asp Thr Glu Gin Tyr Glu Arg Glu Asp Phe Leu 
135 140 

Asn Leu He Val Cys Gly Arg Ala Glu Gin Asp 
150 155 160 

Val His Val Tyr Asn Gin Glu Glu Asp Ser Phe 
170 175 

He Leu Leu Ser Ala Tyr Pro Leu Ser Val Glu 
185 190 

Pro Ser Pro Asp Asp Ser Thr Gly Asn Tyr He 
200 205 



Ala Val Gly Asn Me : Thr Pro Val He Glu Val Trp Asp Leu Asp He 



210 

Val Asp Ser Leu Gl 
225 



215 



220 



a Pro Val Phe Thr Leu Gly Ser Lys Leu Ser Lys 
230 235 240 



9 



10 



Lys Lys Lys Lys Lys Gly Lys Lys Set Ser Ser Ala Glu Gly His Thr 
245 / 250 255 

Asp Ala Val Leu Asp Leu Ser Trp isn Lys Leu lie Arg Asn Val Leu 
260 keS 270 

Ala Ser Ala Ser Ala Asp Asn Thr/ Val lie Leu Trp Asp Met Ser Leu 
275 28CV 285 

Gly Lys Pro Ala Ala Ser Leu Alk Val His Thr Asp Lys Val Gin Thr 
290 295 / 300 



15 



Leu Gin Phe His Pro Phe Glu Ala Gin Thr Leu lie Ser Gly Ser Tyr 
305 310 / 315 320 

Asp Lys Ser Val Ala Leu Tyr Asp Cys Arg Ser Pro Asp Glu Ser His 
325 / 330 335 



20 



Arg Met Trp Arg Phe Ser Gly /Gin lie Glu Arg Val Thr Trp Asn His 
340 / 345 350 



Phe Ser Pro Cys His Phe Leu Ala Ser Thr Asp Asp Gly Phe Val Tyr 
355 / 360 365 



25 



Asn Leu Asp Ala Arg Ser Asp Lys Pro lie Phe Thr Leu Asn Ala His 
370 315 380 



30 ^ 



.Asn Asp Glu lie Ser Gly Lfeu Asp Leu Ser Ser Gin lie Lys Gly Cys 
385 390 / 395 400 

Leu Val Thr Ala Ser Ala Asp Lys Tyr Val Lys lie Trp Asp lie Leu 
405 / 410 415 



rtl= Gl y As P Ar 9 Pr o Ser Leu /Val His Ser Arg Asp Met Lys Met Gly Val 

35 U! 420 / 425 430 

Leu Phe Cys Ser Ser Cys/ Cys Pro Asp Leu Pro Phe lie Tyr Ala Phe 
m * 435 / 440 445 

40 M*- Gly Gly Gin Lys Glu Gil Leu Arg Val Trp Asp lie Ser Thr Val Ser 

450 J 455 460 



45 



Ser Val Asn Glu Ala PHe Gly Arg Arg Glu Arg Leu Val Leu Gly Ser 

465 470 475 480 

Ala Arg Asn Ser Ser lie Ser Gly Pro Phe Gly Ser Arg Ser Ser Asp 

485 / 490 495 



50 



Thr Pro Met Glu Ser 
500 



55 



60 



65 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7 /amino acids 

(B) TYPE: amiAo acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY:/ linear 

(ii) MOLECULE TYPE / peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11 



59 



Asp Tyr Ser Gin Tyr Tyr Afg 
1 5 



10 



15 



20 



25. 



(2) INFORMATION FOR SEQ ID NO; 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino a</id 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linjbar 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Asn His Glu Glu Glu Met Asn Ala Leu Arg 
1 5/10 

(2) INFORMATION FOR SEQ lb NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 /amino acids 

(B) TYPE: amint) acid 

(C) STRANDEDNEES : 

(D) TOPOLOGY: /linear 





(ii) 


30N= ; 


Iff 


(xi) 


y : 






Leu 




1 


35 Ul 





10 



(2) INFORMATION FOR ^EQ ID NO : 14 : 

H 1 . (i) SEQUENCE CHARACTERISTICS: 

40 N- (A) LENGTH: 6 amino acids 

(B) TYPE: /amino acid 

(C) STRANDEDNESS: 

(D) TOPOLPGY: linear 

45 (ii) MOLECULE ^YPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14; 

lie Leu Asn GfLu Met Arg 
50 1 7 5 

(2) INFORMATION f6r SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 
55 (A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS; 

(D) TpPOLOGY: linear 

60 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Ser Glu lie Ser Glu Leu Arg 
65 l / 5 



60 



10 



15 



20 



25 



30 ?* s ; 



(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHAI ACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: anino acid 

(C) STRANDE )NESS : 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYP 



: peptide 



40 N= 



45 



50 



55 



60 



65 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Asp Ala Glu Asp Trp Phe Phe Ser Lys 
1 



(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHA RACTERISTICS 

(A) LENGTH: 11 amino acids 

(B) TYPE: anino acid 

(C) STRANDE ONESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYP]2: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 



Leu Ser Val Glu 
1 



qla. Asp lie Asn Gly Leu Arg 

10 



35 UI (2) INFORMATION FOR S12Q ID NO: 18: 
ri! (i) SEQUENCE /CHARACTERISTICS 



(A) LENGTH 



(B) TYPE: anino acid 



(C) STRAND] 



432 amino acids 



•NESS: 



(D) TOPOLOGY : linear 
(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 18: 

Met Thr Thr Sen lie Arg Gin Phe Thr Ser Ser Ser Ser lie Lys Gly 
1 I 5 10 15 

Ser Ser Gly Led Gly Gly Gly Ser Ser Arg Thr Ser Cys Arg Leu Ser 
20 25 30 

Gly Gly Leu Gly Ala Gly Ser Cys Arg Leu Gly Ser Ala Gly Gly Leu 
35 I 40 45 

Gly Ser Thr Leli Gly Gly Ser Ser Tyr Ser Ser Cys Tyr Ser Phe Gly 
50 I 55 60 

Ser Gly Gly Gljy Tyr Gly Ser Ser Phe Gly Gly Val Asp Gly Leu Leu 



65 



Ala Gly Gly G3|u Lys Ala Thr Met Gin Asn Leu Asn Asp Arg Leu Ala 
85 90 95 



70 



75 



80 



Ser Tyr Leu Asp Lys Val Arg Ala Lefc Glu Glu Ala Asn Thr Glu Leu 
100 10/S no 

Glu Val Lys lie Arg Asp Trp Tyr din Arg Gin Ala Pro Gly Pro Ala 
. 115 120 / 125 



10 



Arg Asp Tyr Ser Gin Tyr Tyr Arg /Thr lie Glu Glu Leu Gin Asn Lys 
130 135 / 140 

lie Leu Thr Ala Thr Val Asp AsA Ala Asn lie Leu Leu Gin lie Asp 
145 150 / 155 160 



15 



Asn Ala Arg Leu Ala Ala Asp Asp Phe Arg Thr Lys Phe Glu Thr Glu 
165 / 170 175 

Gin Ala Leu Arg Leu Ser Val dlu Ala Asp lie Asn Gly Leu Arg Arg 
180 / 185 190 



20 



Val Leu Asp Glu Leu Thr Leu Ala Arg Ala Asp Leu Glu Met Gin lie 
195 J200 205 



Glu Asn Leu Lys Glu Glu Leu /Ala Tyr Leu Lys Lys Asn His Glu Glu 
210 215/ 220 



25 f 



Glu Met Asn Ala Leu Arg GlM Gin Val Gly Gly Glu lie Asn Val Glu 
225 230 / 235 240 



30 ; 



Met Asp Ala Ala Pro Gly Vail Asp Leu Ser Arg lie Leu Asn Glu Met 
245 / 250 255 

Arg Asp Gin Tyr Glu Lys Mit Ala Glu Lys Asn Arg Lys Asp Ala Glu 
260 / 265 270 



35' 



Asp Trp Phe Phe Ser Lys Thr Glu Glu Leu Asn Arg Glu Val Ala Thr 
275 / 280 285 



Asn Ser Glu Leu Val Gin ser Gly Lys Ser Glu lie Ser Glu Leu Arg 
290 /295 300 



40' 



Arg Thr Met Gin Ala Leu/ Glu He Glu Leu Gin Ser Gin Leu Ser Met 
305 31Qf 315 320 



45 



Lys Ala Ser Leu Glu Gly Asn Leu Ala Glu Thr Glu Asn Arg Tyr Cys 
325 / 330 335 

Val Gin Leu Ser Gin lie Gin Gly Leu He Gly Ser Val Glu Glu Gin 
340 / 345 350 



50 



Leu Ala Gin Leu Arg Cys Glu Met Glu Gin Gin Asn Gin Glu Tyr Lys 
355 / 360 365 



He Leu Leu Asp Val /Lys Thr Arg Leu Glu Gin Glu He Ala Thr Tyr 
370 / 375 380 



55 



Arg Arg Leu Leu GluJ Gly Glu Asp Ala His Leu Thr Gin Tyr Lys Lys 
385 / 390 395 400 



60 



Glu Pro Val Thr Thf Arg Gin Val Arg Thr He Val Glu Glu Val Gin 

40fe 410 415 

Asp Gly Lys Val life Ser Ser Arg Glu Gin Val His Gin Thr Thr Arg 
420 / 425 430 



65 



62 



10 



15 



(2) INFORMATION FOR SEQ ID 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino /acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 19: 

Phe Gly Gly Asn Pri Gly Gly Phe Gly Asn Gin Gly Gly Phe Gly Asn 
1 5 / 10 15 

Ser Arg 



20 



25 f=i 



30 11 



35 



40 



45 



50 



55 



60 
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(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: |5 amino acids 

(B) TYPE: aiiino acid 

(C) S TRANDEIpNE S S : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Trp Cys Asp Cys /Lys 
1 5 

(2) INFORMATION FOR JsEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE : / amino acid 

(C) STRANDEDNESS : 

(D) TOPOLPGY: linear 

(ii) MOLECULE *]JyPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Thr Thr Glu Gfl_n Asp Leu Lys 
1 / 5 

(2) INFORMATION f6r SEQ ID NO: 22: 

(i) SEQUENCER CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Gly Phe G3Jy Phe Val Arg 
1 I 5 



63 



10 



15 



(2) INFORMATION FOR SEQ 1FD NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: amiko acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY / linear 

(ii) MOLECULE TYPE/: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Leu Pro Asn Ser Lys Gin Ser Gin Asp Glu Pro Leu Arg 
1 k 10 



20 



25-: 



(2) INFORMATION FOR $EQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 amino acids 

(B) TYPE: /amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 





(ii) 








(xi) 








Lys 




1 



10 



35 : 



40 1 



45 



50 



55 
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(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE /CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STI&NDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Thr Ser As* Leu lie Val Leu Gly Leu Pro Trp Lys 
1/5 10 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 414 amino acids 

(B) rTYPE : amino acid 

(C) ISTRANDEDNESS : 

(D) /TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Met Ser JGlu Tyr lie Arg Val Thr Glu Asp Glu Asn Asp Glu Pro lie 
l|5 10 15 



64 



n 




Glu He Pro Ser Glu Asp Asp Gly Thr Val Leu Leu Ser Thr Val Thr 
20 25 / 30 

Ala Gin Phe Pro Gly Ala Cys Gly Leu A^rg Tyr Arg Asn Pro Val Ser 
■ 35 40 / 45 

Gin Cys Met Arg Gly Val Arg Leu Val /Glu Gly He Leu His Ala Pro 
50 55 / 60 

Asp Ala Gly Trp Gly Asn Leu Val Tyr Val Val Asn Tyr Pro Lys Asp 
65 70 / 75 80 

Asn Lys Arg Lys Met Asp Glu Thr Asp Ala Ser Ser Ala Val Lys Val 
85 / 90 95 

Lys Arg Ala Val Gin Lys Thr Ser f&sp Leu He Val Leu Gly Leu Pro 
100 /105 110 

Trp Lys Thr Thr Glu Gin Asp Leu Lys Glu Tyr Phe Ser Thr Phe Gly 
115 126 125 

Glu Val Leu Met Val Gin Val Lys Lys Asp Leu Lys Thr Gly His Ser 
130 135 7 140 

Lys Gly Phe Gly Phe Val Arg Phe Thr Glu Tyr Glu Thr Gin Val Lys 
145 150 / 155 160 

Val Met Ser Gin Arg His Met /lie Asp Gly Arg Trp Cys Asp Cys Lys 
165 / 170 175 

Leu Pro Asn Ser Lys Gin Ser Gin Asp Glu Pro Leu Arg Ser Arg Lys 
180 / 185 190 

Val Phe Val Gly Arg Cys Tnr Glu Asp Met Thr Glu Asp Glu Leu Arg 
195 / 200 205 

Glu Phe Phe Ser Gin Tyr Gly Asp Val Met Asp Val Phe He Pro Lys 
210 /215 220 

Pro Phe Arg Ala Phe Ala/ Phe Val Thr Phe Ala Asp Asp Gin He Ala 
225 230 235 240 

Gin Ser Leu Cys Gly Glu Asp Leu He He Lys Gly He Ser Val His 
245 / 250 255 

He Ser Asn Ala Glu Pro Lys His Asn Ser Asn Arg Gin Leu Glu Arg 
260 / 265 270 

Ser Gly Arg Phe Gly Gly Asn Pro Gly Gly Phe Gly Asn Gin Gly Gly 
275 7 280 285 

Phe Gly Asn Ser Arg Gly Gly Gly Ala Gly Leu Gly Asn Asn Gin Gly 
290 / 295 300 

Ser Asn Met Gly Gly Gly Met Asn Phe Gly Ala Phe Ser He Asn Pro 
305 / 310 315 320 

Ala Met Met Alar Ala Ala Gin Ala Ala Leu Gin Ser Ser Trp Gly Met 
' 325 330 335 

Met Gly Met Lefu Ala Ser Gin Gin Asn Gin Ser Gly Pro Ser Gly Asn 
340 345 350 

Asn Gin Asn Gin Gly Asn Met Gin Arg Glu Pro Asn Gin Ala Phe Gly 
355 / 360 ( 365 

i, 



65 



10 



Ser Gly Asn Asn Ser Tyr Ser Gly fier Asn Ser Gly Ala Ala He Gly 
370 375 / 380 

Trp Gly Ser Ala Ser Asn Ala GlV Ser Gly Ser Gly Phe Asn Gly Gly 
385 390 / 395 4 00 

Phe Gly Ser Ser Met Asp Ser hfs Ser Ser Gly Trp Gly Met 
405 / 410 



(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTIC 
15 (A) LENGTH: 4 amino aqfids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear , 

20 (ii) MOLECULE TYPE: peptic 

(xi) SEQUENCE DESCRIPTION/ SEQ ID NO: 27: 

Asn Tyr Tyr Arg 

25 & l 



30 



35 



40 



U (2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 4 amino acids 
^ (B) TYPE: amino /acid 

fl (C) STRANDEDNESS 

fl (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: tfeptide 

fj : (xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

"[ Asn Tyr Tyr Arg 

: 4 1 



45 



50 



55 



(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTHS 6 amino acids 

(B) TYPE: Amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Val Gin Glu Ala Gin Lys 
1 / 5 



60 (2) INFORMATION HOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
65 (C) s/rRANDEDNESS: 



66 




(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Glu Val Ala Asp Cys/ Phe Lys 
1 5 



( 2 ) INFORMATION FOR SEQ ID NO : 3 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: / 22 amino acids 

(B) TYPE: amino acid 

(C) STRANDHDNESS : 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

His Asp Gly Thf Gly Gly Gin Ser lie Tyr Gly Asp Lys Phe Glu Asp 
1 5 10 15 

Glu Asn Phe Asp Val Lys 
2( 



(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGfTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32: 

lie Thr Met Glu Leu Phe Xaa Asn lie Val Pro Arg 
1/5 10 



(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A)/ LENGTH: 26 amino acids 
(By TYPE: amino acid 
(Cj STRANDEDNESS : 
(Dh TOPOLOGY: linear 

(ii) MOEECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

His Tlir Gly Pro Gly Leu Leu Ser Met Ala Asn Gin Gly Gin Asn Thr 
1/5 10 15 

Asn ^[sn Xaa Xaa Phe Val lie Xaa Leu Lys 
20 25 



10 



15 



20 



25 



30 h;; 

Lil 



35 UT 



40 yi 



45 



50 



55 



60 
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(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 322^ amino acids 

(B) TYPE: amino! acid 

(C) STRANDEDNESJS : 

(D) TOPOLOGY: Ijinear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34 



Met Arg Arg Ser Lys 
1 5 

Gly Ser Thr Pro Ser 
20 

Ala Lys Leu Tyr Tyr 
35 

He Cys Thr Tyr He 
50 

Phe Leu Gly Leu Leu 
65 

Glu Cys Tyr Arg Arg 
85 



Val Leu Lys He Ala 
100 

Arg Ala Lys Tyr Trp 
115 

Pro Ala He Tyr Lys 
130 

Asp Gly Trp Asn Lys 
145 

Arg Pro Asp Asp Val 
165 

Ser Thr Lys Arg Leu 
180 

Arg Asn He Ala Leu 
195 

Gin Thr Leu Lys Glu 
210 

Lys Ser Asp Trp Ar< 
225 



Ala Asp Val Glu Arg Tyr He Ala Ser Val Gin 
10 15 

Pro Arg Gin Lys Ser Met Lys Gly Phe Tyr Phe 
25 30 

Glu Ala Lys Glu Tyr Asp Leu Ala Lys Lys Tyr 
40 45 

Asn Val Gin Glu Arg Asp Pro Lys Ala His Arg 
55 60 

Tyr Glu Leu Glu Glu Asn Thr Asp Lys Ala Val 
70 75 80 

Ser Val Glu Leu Asn Pro Thr Gin Lys Asp Leu 
90 95 

Glu Leu Leu Cys Lys Asn Asp Val Thr Asp Gly 
105 HO 

Leu Glu Arg Ala Ala Lys Leu Phe Pro Gly Ser 
120 125 

Leu Lys Glu Gin Leu Leu Asp Cys Glu Gly Glu 
135 140 

Leu Phe Asp Leu He Gin Ser Glu Leu Tyr Val 
150 155 160 

His Val Asn He Arg Leu Val Glu Val Tyr Arg 
170 175 

Lys Asp Ala Val Ala His Cys His Glu Ala Glu 
185 190 

Arg Ser Ser Leu Glu Trp Asn Ser Cys Val Val 
200 205 

Tyr Leu Glu Ser Leu Gin Cys Leu Glu Ser Asp 
215 220 

Ala Thr Asn Thr Asp Leu Leu Leu Ala Tyr Ala 
230 235 240 



Asn Leu Met Leu Leh Thr Leu Ser Thr Arg Asp Val Gin Glu Ser Arg 
24[5 250 255 

Glu Leu Leu Gin Sefr Phe Asp Ser Ala Leu Gin Ser Val Lys Ser Leu 
260 I 265 270 

Gly Gly Asn Asp Giu Leu Ser Ala Thr Phe Leu Glu Met Lys Gly His 
275 I 280 285 
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Phe Tyr Met His Ala Gly Ser Leu Leu Leu Lys Met Gly Gin His Ser 
290 295 / 300 

Ser Asn Val Gin Trp Arg Ala Leu Ser Glu Leu Ala Ala Leu Cys Tyr 
305 310 I 315 320 

Leu lie Ala Phe Gin Val Pro Arg Pro/ Lys lie Lys Leu lie Lys Gly 
325 / 330 335 

Glu Ala Gly Gin Asn Leu Leu Glu Met Met Ala Cys Asp Arg Leu Ser 
340 34£ 350 

Gin Ser Gly His Met Leu Leu Asn l£u Ser Arg Gly Lys Gin Asp Phe 
355 360 / 365 

Leu Lys Glu lie Val Glu Thr Phe Ala Asn Lys Ser Gly Gin Ser Ala 
370 375 / 380 

Leu Tyr Asp Ala Leu Phe Ser Ser /Gin Ser Pro Lys Asp Thr Ser Phe 
385 390 / 395 400 

Leu Gly Ser Asp Asp lie Gly Asnf lie Asp Val Arg Glu Pro Glu Leu 
405 / 410 415 

Glu Asp Leu Thr Arg Tyr Asp Va4_ Gly Ala lie Arg Ala His Asn Gly 
420 / 425 430 

Ser Leu Gin His Leu Thr Trp Liu Gly Leu Gin Trp Asn Ser Leu Pro 
435 4£0 445 

Ala Leu Pro Gly lie Arg Lys tfrp Leu Lys Gin Leu Phe His His Leu 
450 455 / 460 

Pro His Glu Thr Ser Arg Leu/Glu Thr Asn Ala Pro Glu Ser lie Cys 
465 470 / 475 480 

He Leu Asp Leu Glu Val Ph^ Leu Leu Gly Val Val Tyr Thr Ser His 
485 / 490 - 495 

Leu Gin Leu Lys Glu Lys dys Asn Ser His His Ser Ser Tyr Gin Pro 
500 / 505 510 

Leu Cys Leu Pro Leu Pro Jval Cys Lys Gin Leu Cys Thr Glu Arg Gin 
515 / 520 525 

Lys Ser Trp Trp Asp Aid Val Cys Thr Leu He His Arg Lys Ala Val 
530 / 535 540 

Pro Gly Asn Val Ala hfs Leu Arg Leu Leu Val Gin His Glu He Asn 
545 5£0 555 560 

Thr Leu Arg Ala Gin dlu Lys His Gly Leu Gin Pro Ala Leu Leu Val 
565 / 570 575 

His Trp Ala Glu Cys /Leu Gin Lys Thr Gly Ser Gly Leu Asn Ser Phe 
580 / 585 590 

Tyr Asp Gin Arg GluJ Tyr He Gly Arg Ser Val His Tyr Trp Lys Lys 
595 / 600 605 



Val Leu Pro Leu Lett Lys He He Lys Lys Lys Asn Ser He Pro Glu 
610 / 615 620 
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Pro He Asp Pro Leu Phe Lys His Phe flis Ser Val Asp He Gin Ala 
625 630 / 635 640 

/ 

Ser Glu He Val Glu Tyr Glu Glu Asp' Ala His He Thr Phe Ala He 
645 / 650 655 

Leu Asp Ala Val Asn Gly Asn He G^u Asp Ala Val Thr Ala Phe Glu 
660 6,65 670 

Ser He Lys Ser Val Val Ser Tyr frp Asn Leu Ala Leu He Phe His 
675 680 / 685 

Arg Lys Ala Glu Asp He Glu Asn/ Asp Ala Leu Ser Pro Glu Glu Gin 
690 695 / 700 

Glu Glu Cys Lys Asn Tyr Leu Ark Lys Thr Arg Asp Tyr Leu He Lys 
705 710 f 715 720 

He He Asp Asp Ser Asp Ser A^n Leu Ser Val Val Lys Lys Leu Pro 
725 / 730 735 

Val Pro Leu Glu Ser Val Lys dlu Met Leu Asn Ser Val Met Gin Glu 
740 / 745 750 

Leu Glu Asp Tyr Ser Glu Gly fely Pro Leu Tyr Lys Asn Gly Ser Leu 
755 |760 765 

Arg Asn Ala Asp Ser Glu He /Lys Arg Ser Thr Pro Ser Pro Thr Arg 
770 775/ 780 

Tyr Ser Leu Ser Pro Ser Lys/ Ser Tyr Lys Tyr Ser Pro Lys Thr Pro 
785 790 / 795 800 

Pro Arg Trp Ala Glu Asp Glh Asn Ser Leu Leu Lys Met He Cys Gin 
805 / 810 815 

Gin Val Glu Ala He Lys L^s Glu Met Gin Glu Leu Lys Leu Asn Ser 
'820 / 825 830 

Ser Asn Ser Ala Ser Pro Ais Arg Trp Pro Thr Glu Asn Tyr Gly Pro 
835 / 840 845 

Asp Ser Val Pro Asp Gly/Tyr Gin Gly Ser Gin Thr Phe His Gly Ala 
850 / 855 860 

Pro Leu Thr Val Ala Thi Thr Gly Pro Ser Val Tyr Tyr Ser Gin Ser 
865 87/) 875 880 

Pro Ala Tyr Asn Ser Gin Tyr Leu Leu Arg Pro Ala Ala Asn Val Thr 
885 / 890 895 

Pro Thr Lys Gly Pro ^al Tyr Gly Met Asn Arg Leu Pro Pro Gin Gin 
900 / 905 910 

His He Tyr Ala Tyr tro Gin Gin Met His Thr Pro Pro Val Gin Ser 
915 / 920 925 

Ser Ser Ala Cys Met/ Phe Ser Gin Glu Met Tyr Gly Pro Pro Ala Leu 
930 / 935 940 

Arg Phe Glu Ser Pro/ Ala Thr Gly He Leu Ser Pro Arg Gly Asp Asp 
945 / 950 955 960 



Tyr Phe Asn Tyr Asp Val Gin Gin Thr Ser Thr Asn Pro Pro Leu Pro 

970 975 
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/ 



Glu Pro Gly Tyr Phe Thr Lys Pro Pro He Ala Ala His Ala Ser Arq 
980 985 / 990 

Ser Ala Glu Ser Lys Thr He Glu Phe Gl^ Lys Thr Asn Phe Val Gin 
995 1000 / 1005 

Pro Met Pro Gly Glu Gly Leu Arg Pro Ser Leu Pro Thr Gin Ala His 
1010 1015 / 1020 

Thr Thr Gin Pro Thr Pro Phe Lys Phe/Asn Ser Asn Phe Lys Ser Asn 
1025 1030 / 1035 i 04 0 

Asp Gly Asp Phe Thr Phe Ser Ser Ptfb Gin Val Val Thr Gin Pro Pro 
1045 / 1050 1055 

Pro Ala Ala Tyr Ser Asn Ser Glu Ser Leu Leu Gly Leu Leu Thr Ser 
1060 1065 1070 

Asp Lys Pro Leu Gin Gly Asp Gly /Tyr Ser Gly Ala Lys Pro He Pro 
1075 1080 1085 

Gly Gly Gin Thr He Gly Pro Ard Asn Thr Phe Asn Phe Gly Ser Lys 
1090 1095 / HOO 

Asn Val Ser Gly He Ser Phe Tnr Glu Asn Met Gly Ser Ser Gin Gin 
H05 mo / ins 1120 

Lys Asn Ser Gly Phe Arg Arg Sfer Asp Asp Met Phe Thr Phe His Gly 
1125 / 1130 H35 

Pro Gly Lys Ser Val Phe Gly /rhr Pro Thr Leu Glu Thr Ala Asn Lys 
1140 / 1145 H50 

Asn His Glu Thr Asp Gly Gly/ Ser Ala His Gly Asp Asp Asp Asp Asp 
1155 / 1160 1165 

Gly Pro His Phe Glu Pro VaA Val Pro Leu Pro Asp Lys He Glu Val 
H70 iq/75 1180 

Lys Thr Gly Glu Glu Asp Glu Glu Glu Phe Phe Cys Asn Arg Ala Lys 
1185 1190/ 1195 1200 



Leu Phe Arg Phe Asp Val, 
1205 



r Glu Ser Lys Glu Trp Lys Glu Arg Gly He 
1210 1215 



Gly Asn Val Lys He Le/U Arg His Lys Thr Ser Gly Lys He Arg Leu 
1220 / 1225 1230 

Leu Met Arg Arg Glu din Val Leu Lys He Cys Ala Asn His Tyr He 
1235 / 1240 1245 

Ser Pro Asp Met Lys/ Leu Thr Pro Asn Ala Gly Ser Asp Arg Ser Phe 
1250 / 1255 1260 

Val Trp His Ala La|u Asp Tyr Ala Asp Glu Leu Pro Lys Pro Glu Gin 
1265 / 1270 1275 1280 

Leu Ala He Arg Pine Lys Thr Pro Glu Glu Ala Ala Leu Phe Lys Cys 
■"'285 1290 1295 

Lys Phe Glu Glu Ala Gin Ser He Leu Lys Ala Pro Gly Thr Asn Val 
1307 1305 1310 
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• 



Ala Met Ala Ser Asn Gin Ala Val Arg /lie Val Lys Glu Pro Thr Ser 
1315 1320 / 1 1325 

His Asp Asn Lys Asp lie Cys Lys Serf Asp Ala Gly Asn Leu Asn Phe 
133.0 133 5 / 1340 



10 



Glu Phe Gin Val Ala Lys Lys Glu GMy Ser Trp Trp His Cys Asn Ser 
1345 1350 / 1355 1360 

Cys Ser Leu Lys Asn Ala Ser Thr Afla Lys Lys Cys Val Ser Cys Gin 
1365 / 1370 1375 



15 



Asn Leu Asn Pro Ser Asn Lys Glu [Leu Val Gly Pro Pro Leu Ala Glu 
1380 /1385 1390 

Thr Val Phe Thr Pro Lys Thr Ser/ Pro Glu Asn Val Gin Asp Arg Phe 
1395 14Q0 1405 



20 



Ala Leu Val Thr Pro Lys Lys Gljd Gly His Trp Asp Cys Ser He Cys 
1410 1415 / 1420 



Leu Val Arg Asn Glu Pro Thr vil Ser Arg Cys He Ala Cys Gin Asn 
1425 1430 / 1435 1440 



25^ 



Thr Lys Ser Ala Asn Lys Ser Gly Ser Ser Phe Val His Gin Ala Ser 
1445 / 1450 1455 



30U: 



Phe Lys Phe Gly Gin Gly Asp Leu Pro Lys Pro He Asn Ser Asp Phe 
1460 / 1465 1470 

Arg Ser Val Phe Ser Thr Lys/ Glu Gly Gin Trp Asp Cys Ser Ala Cys 
1475 / 1480 1485 



Leu Val Gin Asn Glu Gly Ser Ser Thr Lys Cys Ala Ala Cys Gin Asn 
35'"* 1490 14J95 1500 

Pro Arg Lys Gin Ser Leu Pfo Ala Thr Ser He Pro Thr Pro Ala Ser 

1505 1510 / 1515 1520 



4QP 



Phe Lys Phe Gly Thr Ser Glu Thr Ser Lys Thr Leu Lys Ser Gly Phe 
1525 / 1530 1535 



45 



Glu Asp Met Phe Ala Lysf Lys Glu Gly Gin Trp Asp Cys Ser Ser Cys 
1540 / 1545 1550 

Leu Val Arg Asn Glu A]Va Asn Ala Thr Arg Cys Val Ala Cys Gin Asn 
1555 / 1560 1565 



50 



Pro Asp Lys Pro Ser Pfiro Ser Thr Ser Val Pro Ala Pro Ala Ser Phe 
1570 / 1575 1580 



Lys Phe Gly Thr Ser Glu Thr Ser Lys Ala Pro Lys Ser Gly Phe Glu 
1585 fi.590 1595 1600 



55 



Gly Met Phe Thr Lys/ Lys Glu Gly Gin Trp Asp Cys Ser Val Cys Leu 
16Qfe 1610 1615 



60 



Val Arg Asn Glu Alk Ser Ala Thr Lys Cys He Ala Cys Gin Asn Pro 
1620 / 1625 1630 

Gly Lys Gin Asn din Thr Thr Ser Ala Val Ser Thr Pro Ala Ser Ser 
1635 / 1640 1645 
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Glu Thr Ser Lys /Ala Pro Lys Ser Gly Phe Glu Gly Met Phe Thr Lys 
1650 / 1655 1660 



72 



Lys Glu Gly Gin Trp Asp Cys Ser Val Cys Leu vdl Arg Asn Glu Ala 
16 65 1670 1675 / 1680 

Ser Ala Thr Lys Cys lie Ala Cys Gin Asn Pro /Gly Lys Gin Asn Gin 
1685 1690 / 1695 

Thr Thr Ser Ala Val Ser Thr Pro Ala Ser Seyr Glu Thr Ser Lys Ala 



1700 



1705 



1710 



Pro Lys Ser Gly Phe Glu Gly Met Phe Thr Eys Lys Glu Gly Gin Trp 
1715 1720 / 1725 

Asp Cys Ser Val Cys Leu Val Arg Asn Glu/ Ala Ser Ala Thr Lys Cys 
1730 1735 / 1740 

lie Ala Cys Gin Cys Pro Ser Lys Gin As/n Gin Thr Thr Ala lie Ser 
1745 1750 / 1755 1760 

Thr Pro Ala Ser Ser Glu lie Ser Lys Ala Pro Lys Ser Gly Phe Glu 
1765 A770 1775 

Gly Met Phe lie Arg Lys Gly Gin Trp^ Asp Cys Ser Val Cys Cys Val 
1780 1735 1790 

Gin Asn Glu Ser Ser Ser Leu Lys cVs Val Ala Cys Asp Ala Ser Lys 
1795 1800 / 1805 

Pro Thr His Lys Pro lie Ala Glu Ala Pro Ser Ala Phe Thr Leu Gly 
1810 1815 / 1820 

Ser Glu Met Lys Leu His Asp Serf Ser Gly Ser Gin Val Gly Thr Gly 
1825 1830 / 1835 1840 

Phe Lys Ser Asn Phe Ser Glu Lt^s Ala Ser Lys Phe Gly Asn Thr Glu 
1845 / 1850 1855 

Gin Gly Phe Lys Phe Gly His hal Asp Gin Glu Asn Ser Pro Ser Phe 
1860 / 1865 1870 

Met Phe Gin Gly Ser Ser As^ Thr Glu Phe Lys Ser Thr Lys Glu Gly 
1875 / 1880 1885 

Phe Ser lie Pro Val Ser A^a Asp Gly Phe Lys Phe Gly lie Ser Glu 
1890 o#95 1900 

Pro Gly Asn Gin Glu Lys Lys Ser Glu Lys Pro Leu Glu Asn Gly Thr 
1905 191(7 1915 1920 

Gly Phe Gin Ala Gin Asd lie Ser Gly Gin Lys Asn Gly Arg Gly Val 
1925 / 1930 1935 

lie Phe Gly Gin Thr S^r Ser Thr Phe Thr Phe Ala Asp Leu Ala Lys 
1940 / 1945 1950 

Ser Thr Ser Gly Glu ^ly Phe Gin Phe Gly Lys Lys Asp Pro Asn Phe 
1955 / 1960 1965 

Lys Gly Phe Ser Gly/ Ala Gly Glu Lys Leu Phe Ser Ser Gin Tyr Gly 
1970 / 1975 1980 



Lys Met Ala Asn L,yk Ala Asn Thr Ser Gly Asp Phe Glu Lys Asp Asp 
1985 / 1990 1995 2000 



/ 



10 



15 



Asp Ala Tyr Lys Thr Glu Asp Ser Asp Asp He His Phe Glu Pro Val 
2005 £010 2015 

Val Gin Met Pro Glu Lys Val Glu Leu/ Val Thr Gly Glu Glu Asp Glu 
2020 202% 2030 

Lys Val Leu Tyr Ser Gin Arg Val Lys Leu Phe Arg Phe Asp Ala Glu 
2035 2040 / 2045 



Val Ser Gin Trp Lys Glu Arg Gly Leu Gly Asn Leu Lys He Leu Lys 
2050 2055 / 2060 



lie 



Asn Glu Val Asn Gly Lys Leu Arg Met Leu Met Arg Arg Glu Gin Val 
2065 2070 / 2075 2080 

Leu Lys Val Cys Ala Asn His Trp /He Thr Thr Thr Met Asn Leu Lys 
2085 / 2090 2095 



20 



Pro Leu Ser Gly Ser Asp Arg Ala Trp Met Trp Leu Ala Ser Asp Phe 
2100 / 2105 2110 



Ser Asp Gly Asp Ala Lys Leu GlAi Gin Leu Ala Ala Lys Phe Lys Thr 
2115 21/20 . 2125 



25 



Pro Glu Leu Ala Glu Glu Phe LVs Gin Lys Phe Glu Glu Cys Gin Arg 
2130 2135 / 2140 



30 ; : 



Leu Leu Leu Asp He Pro Leu fflln Thr Pro His Lys Leu Val Asp Thr 
2145 2150 / 2155 2160 

Gly Arg Ala Ala Lys Leu He /Gin Arg Ala Glu Glu Met Lys Ser Gly 
2165 / 2170 2175 



Leu Lys Asp Phe Lys Thr Phe Leu Thr Asn Asp Gin Thr Lys Val Thr 
35 '^' z 2180 / 2185 2190 

Glu Glu Glu Asn Lys Gly Sefr Gly Thr Gly Ala Ala Gly Ala Ser Asp 
2195' / 2200 2205 



40 



Thr Thr He Lys Pro Asn Bfro Glu Asn Thr Gly Pro Thr Leu Glu Trp 
2210 2215 2220 



45 



Asp Asn Tyr Asp Leu Arg /Glu Asp Ala Leu Asp Asp Ser Val Ser Ser 
2225 2230 2235 2240 

Ser Ser Val His Ala Sea/ Pro Leu Ala Ser Ser Pro Val Arg Lys Asn 
2245 / 2250 2255 



50 



Leu Phe Arg Phe Gly Glu Ser Thr Thr Gly Phe Asn Phe Ser Phe Lys 
2260 / 2265 2270 



Ser Ala Leu Ser Pro ser Lys Ser Pro Ala Lys Leu Asn Gin Ser Gly 
2275 / 2280 2285 



55 



Thr Ser Val Gly Thr /Asp Glu Glu Ser Asp Val Thr Gin Glu Glu Glu 
2290 / 2295 2300 



60 



Arg Asp Gly Gin Tyyj Phe Glu Pro Val Val Pro Leu Pro Asp Leu Val 
2305 / 2310 2315 2320 

Glu Val Ser Ser Gib Glu Glu Asn Glu Gin Val Val Phe Ser His Arg 
23f25 2330 2335 



65 



Ala Lys Leu Tyr Afg Tyr Asp Lys Asp Val Gly Gin Trp Lys Glu Arg 
2340 / 2345 2350 



74 



10 



15 



Gly lie Gly Asp lie Lys lie Leu Gin Asn Tyr Asp Asn Lys Gin Val 
2355 2360 2365 

Arg He Val Met Arg Arg Asp Gin Val Leu/Lys Leu Cys Ala Asn His 
2370 2375 / 2380 

Arg He Thr Pro Asp Met Thr Leu Gin AsA Met Lys Gly Thr Glu Arg 
2385 2390 / 2395 2400 

Val Trp Leu Trp Thr Ala Cys Asp Phe Ala Asp Gly Glu Arg Lys Val 
2405 3410 2415 

Glu His Leu Ala Val Arg Phe Lys Leu yfaln Asp Val Ala Asp Ser Phe 
2420 242? 2430 



Lys Lys He Phe Asp Glu Ala Lys Thrf Ala Gin Glu Lys Asp Ser Leu 
2435 2440 / 2445 



20 



He Thr Pro His Val Ser Arg Ser Set Thr Pro Arg Glu Ser Pro Cys 
2450 2455 / 2460 



25 fr 



Gly Lys He Ala Val Ala Val Leu Glu Glu Thr Thr Arg Glu Arg Thr 
2465 2470 / 2475 2480 

Asp Val He Gin Gly Asp Asp Val plla. Asp Ala Thr Ser Glu Val Glu 
2485 / . 2490 2495 



Val Ser Ser Thr Ser Glu Thr Thr Pro Lys Ala Val Val Ser Pro Pro 
30 m : 2500 /2505 2510 

Lys Phe Val Phe Gly Ser Glu Ser/val Lys Ser He Phe Ser Ser Glu 
2515 2520 2525 



35 



Lys Ser Lys Pro Phe Ala Phe Gly Asn Ser Ser Ala Thr Gly Ser Leu 
2530 2535 / 2540 



40 : 



Phe Gly Phe Ser Phe Asn Ala Ptfo Leu Lys Ser Asn Asn Ser Glu Thr 
2545 2550 / 2555 2560 

Ser Ser Val Ala Gin Ser Gly £er Glu Ser Lys Val Glu Pro Lys Lys 
2565 / 2570 2575 



45 



Cys Glu Leu Ser Lys Asn Serf Asp He Glu Gin Ser Ser Asp Ser Lys 
2580 / 2585 2590 



50 



Val Lys Asn Leu Phe Ala Sjfer Phe Pro Thr Glu Glu Ser Ser He Asn 
2595 / 2600 2605 

Tyr Thr Phe Lys Thr Pro ifelu Lys Ala Lys Glu Lys Lys Lys Pro Glu 
2610 /2615 2620 



55 



Asp Ser Pro Ser Asp Asd Asp Val Leu He Val Tyr Glu Leu Thr Pro 
2625 2630 2635 2640 

Thr Ala Glu Gin Lys A^a Leu Ala Thr Lys Leu Lys Leu Pro Pro Thr 
2645 / 2650 2655 



60 



Phe Phe Cys Tyr Lys Asn Arg Pro Asp Tyr Val Ser Glu Glu Glu Glu 
2660 / 2665 2670 



Asp Asp Glu Asp Phe fclu Thr Ala Val Lys Lys Leu Asn Gly Lys Leu 
2675 / 2680 2685 



65 



75 




76 



Gin Gin Asn Leu Met Lys Leu Gin Lys Gly His Val Ser Leu Ala Ala 
3045 305</ 3055 

Glu Leu Ser Lys Glu Thr Asn Pro Val Vaf Phe Phe Asp Val Cys Ala 
3060 3065 / 3070 

Asp Gly Glu Pro Leu Gly Arg lie Thr Met Glu Leu Phe Ser Asn lie 
3075 3080 / 3085 

Val Pro Arg Thr Ala Glu Asn Phe Arg /Ala Leu Cys Thr Gly Glu Lys 
3090 3095 / 3100 

Gly Phe Gly Phe Lys Asn Ser lie Ph£ His Arg Val He Pro Asp Phe 
3105 3110 / 3115 3120 

Val Cys Gin Gly Gly Asp He Thr L^s His Asp Gly Thr Gly Gly Gin 
3125 / 3130 3135 

Ser He Tyr Gly Asp Lys Phe Glu Asp Glu Asn Phe Asp Val Lys His 
3140 3145 3150 

Thr Gly Pro Gly Leu Leu Ser Met kla Asn Gin Gly Gin Asn Thr Asn 
3155 316Q 3165 

Asn Ser Gin Phe Val He Thr Leu/ Lys Lys Ala Glu His Leu Asp Phe 
3170 3175 / 3180 

Lys His Val Val Phe Gly Phe Val Lys Asp Gly Met Asp Thr Val Lys 
3185 3190 / 3195 3200 

Lys He Glu Ser Phe Gly Ser pfo Lys Gly Ser Val Cys Arg Arg He 
3205 / 3210 3215 

Thr He Thr Glu Cys Gly Gin fie 
3220 



INFORMATION FOR SEQ ID NO: 3 S: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino 

(B) TYPE : amino acic 

(C) STRANDEDNESS : 

(D) TOPOLOGY: lineai 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Glu Phe Glu Ser Arg 
1 5 

INFORMATION FOR SEQ Ip NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 Amino acids 

(B) TYPE: aminjb acid 

(C) STRANDEDNE 

(D) TOPOLOGY: /linear 



(ii) MOLECULE TYPE :/ peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36 



Thr Tyr Ser Ala Lys 
1 5 



(2) INFORMATION FOR SEQ ID No/37: 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH: 5 amino/ acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS ; 

(D) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37; 

Leu Asp Asn Ala Arg 
20 i 5 a 



25 



30: 



35 : 



(2) INFORMATION FOR SEQ If) NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 Amino acids 

(B) TYPE: aminb acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: Jlinear 

(ii) MOLECULE TYPE:/ peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38; 

Thr Tyr Ser Ala I/ys 
1 



40 N; 

yet 

45 
50 



r\ s ;; (2) INFORMATION FOR SEQ ID NO: 39: 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGlJH: 8 amino acids 

(B) TYPE/ amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY : linear 

(ii) MOLECULE/ TYPE : peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Asn lie Tyr I Ser Glu Glu Leu Arg 
1 / 5 



55 (2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LjENGTH: 7 amino acids 

(B) TYPE : amino acid 
60 (C) STRANDEDNESS : 

(D) /TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



65 
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(xi) SEQUENCE DESCRIPTION: S£Q ID NO:40: 

Thr Ala Leu Ser Glu Lys Arc 
1 5 



(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH: 11 amino/acids 

(B) TYPE: amino acid/ 

(C) STRANDEDNESS : 

(D) TOPOLOGY: lineal 

15 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION! SEQ ID N0:41: 

Leu Ala Leu Asp Met Glu tie His Ala Tyr Arg 
20 1 5 I 10 



25 « 



30: 



(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 8 amine! acids 

(B) TYPE: amino ac{d 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linekr 

(ii) MOLECULE TYPE: pept/ide 



35 * 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42: 

Glu Met Ala Glu Met Atg Ala Arg 
1 5 



40H= : (2) INFORMATION FOR SEQ JJD NO: 43: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: amiiio acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY:/ linear 



45 



50 



55 



60 
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(ii) MOLECULE TYPE/ peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Glu Glu Leu Asp She Gin Lys Asn lie Tyr Ser Glu Glu Leu Arg 
13 10 15 



(2) INFORMATION FOR £^Q ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH* 15 amino acids 

(B) TYPE: kmino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



79 




(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44: 

Met Gin Gin Gin Leu Asp Glu Tyrf Gin Glu Leu Leu Asp lie Lys 
1 5 / 10 15 

(2) INFORMATION FOR SEQ ID NO:45: 

(i) SEQUENCE CHARACTERISTICS^ 
10 (A) LENGTH: 15 amino acfrds 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Glu Glu Leu Asp Phe Gin Lyfe Asn lie Tyr Ser Glu Glu Leu Arg 
20 1 5/10 15 



30- 



35" s 



40" 



45 



50 



55 



60 
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(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 515 amirfa acids 

(B) TYPE: amino acic 

(C) STRANDEDNESS : 

(D) TOPOLOGY: lineaj 

(ii) MOLECULE TYPE: pepti/de 

(xi) SEQUENCE DESCRIPTION^: SEQ ID NO: 46: 

Thr Ala Leu Ser Glu Lys/ Arg Thr Leu Glu 
1 5 1 10 

Arg Gly Gin- Val Ala hyk Leu Glu Ala Ala 
20 / 25 

Gin Leu Gin Asp Glu Melt Leu Arg Arg Val 
35 / 40 

Gin Thr Met Lys Glu Glu Leu Asp Phe Gin 
50 / 55 

Glu Leu Arg Glu Thr Iiys Arg Arg His Glu 
65 10 

Asp Asn Gly Lys Gin Arg Glu Phe Glu Ser 
85 / 90 

Gin Glu Leu Arg Ala /dn His Glu Asp Gin 
100 / 105 

Glu Leu Glu Lys Thd Tyr Ser Ala Lys Leu 
115 / 120 

Ala Glu Arg Asn Sej: Asn Leu Val Gly Ala 
130 / 135 

Gin Ser Arg lie Adg lie Asp Ser Leu Ser 
145 / 150 



Gly Glu Leu His Asp Leu 
15 

Leu Gly Glu Ala Lys Lys 

30 , 

Asp Ala Glu Asn Arg Leu 
45 

Lys Asn lie Tyr Ser Glu 
60 

Thr Arg Leu Val Glu lie 
75 80 

Arg Leu Ala Asp Ala Leu 
95 

Val Glu Gin Tyr Lys Lys 
110 

Asp Asn Ala Arg Gin Ser 
125 

Ala His Glu Glu Leu Gin 
140 

Ala Gin Leu Ser Gin Leu 
155 160 



SO 



10 



Gin Lys Gin Leu Ala Ala Lys Glu ^la Lys Leu Arg Asp Leu Glu Asp 
165 / 170 175 

Ser Leu Ala Arg Glu Arg Asp Thr /Ser Arg Arg Leu Leu Ala Glu Lys 
180 / 185 190 

Glu Arg Glu Met Ala Glu Met Arc/ Ala Arg Met Gin Gin Gin Leu Asp 
195 20$ 205 

Glu Tyr Gin Glu Leu Leu Asp Ille Lys Leu Ala Leu Asp Met Glu lie 
210 215 / 220 



15 



His Ala Tyr Arg Lys Leu Leu Glu Gly Glu Glu Glu Arg Leu Arg Leu 
225 230 / 235 240 

Ser Pro Ser Pro Thr Ser Gin 4vrg Ser Arg Gly Arg Ala Ser Ser His 
245 / 250 255 



20 



Ser Ser Gin Thr Gin Gly Gly/ Gly Ser Val Thr Lys Lys Arg Lys Leu 
260 / 265 270 



25 _ 



Glu Ser Thr Glu Ser Arg Set Ser Phe Ser Gin His Ala Arg Thr Ser 
275 / 280 285 

Gly Arg Val Ala Val Glu Gl/u Val Asp Glu Glu Gly Lys Phe Val Arg 
290 295 300 



30 ?= 



Leu Arg Asn Lys Ser Asn Glu Asp Gin Ser Met Gly Asn Trp Gin lie 
305 310 / 315 320 

Lys Arg Gin Asn Gly Asp Asp Pro Leu Leu Thr Tyr Arg Phe Pro Pro 
325 / 330 335 



Lys Phe Thr Leu Lys Ala Gly Gin Val Val Thr lie Trp Ala Ala Gly 
340 / 345 350 



Ala Gly Ala Thr His Ser /Pro Pro Thr Asp Leu Val Trp Lys Ala Gin 
355 / 360 365 



Asn Thr Trp Gly Cys Gly Asn Ser Leu Arg Thr Ala Leu lie Asn Ser 
370 / 375 380 



45 
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Thr Gly Glu Glu Val Alfa Met Arg Lys Leu Val Arg Ser Val Thr Val 
385 3P0 395 400 

Val Glu Asp Asp Glu Asp Glu Asp Gly Asp Asp Leu Leu His His His 
405 / 410 415 

His Gly Ser His Cys /ser Ser Ser Gly Asp Pro Ala Glu Tyr Asn Leu 
420 / 425 430 



Arg Ser Arg Thr Val/ Leu Cys Gly Thr Cys Gly Gin Pro Ala Asp Lys 
435 / 440 445 
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Ala Ser Ala Ser Glj/ Ser Gly Ala Gin Val Gly Gly Pro He Ser Ser 
450 f 455 460 
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Gly Ser Ser Ala sir Ser Val Thr Val Thr Arg Ser Tyr Arg Ser Val 

465 | 470 475 480 

Gly Gly Ser Gly Gly Gly Ser Phe Gly Asp Asn Leu Val Thr Arg Ser 

4jB5 490 495 
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Tyr Leu Leu Gly Nsn Ser Ser Pro Arg Thr Gin Ser Pro Gin Asn Cys 
500 I 505 510 
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